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What is claimed is: 

A plasma processing system for processing a substrate, comprising: 
a process chamber within which a plasma is both ignited and sustained for said 
processing, said process chamber having an upper end and a lower end; 

yan electrode disposed at said lower end of said process chamber, said electrode 
being configured for generating an electric field inside said process chamber; and 
a component for controlling an impedance between said electrode and said 
plasma, said Vnpedance being arranged to affect said electric field to improve 
processing uniformity across the surface of said substrate. 

2. The plasmaWocessjHg system as recited in claim 1 wherein said impedance is 
configured to reduce Variations in said electee field. 

3. The plasmafproceWng system as rectted in claim 1 wherein said impedance is 
configured to produce variations in said elefctric field. 



4. The plasma processing ^ysteny^ recited in claim 1 wherein said electric field 
produces a sheath voltage betweep jfte surface of said substrate and said plasma when 



said substrat 



is disposed inside said process chamber for processing. — 



5. The plasma processntfg system recited in claim 1 further including an edge 
ring disposed at^ove saiji^lectrode arrangement, said component being disposed 
between said edge ring and said electrode arrangement. 



6. The plasma processing system as recited in claim 1 wherein said component is 
arranged to control said impedance between saia^electrode and said plasma at the 
edge of said substrate. 

7. The plasma processing system as recited in cls&m 6 wherein said component 
has a portion that is disposed between said substrate and said electrode when said 
substrate is disposed inside said process chamber for processing 



8. A plasma processing system for processing a substraf^ comprising: 
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a process chamber within which a plasma is both ignited and sustained for 
processing; 

an elefelrode disposed inside said process chamber, said electrode being 
configured for generating an electric field between said plasma and said electrode; 

a chuck disposed above said electrode, said chuck being configured for 
holding said substratk during processing, said electrical field having a first impedance 
between said electrode \nd said plasma in the region of said chuck; 

an edge ring disposed above said electrode and adjacent to said chuck, said 
edge ring being configured for shielding at least said electrode from said plasma; 

an impedance matchinklayer dispos^^betweeiivsaid edge ring and said 
electrode, said impedance matching^yer being configured for controlling a second 
impedance between said electrodetod said plasma in tht region of said edge ring, 
wherein the second impedancfe is arranged to be substantially equal to the first 
impedance such that said electrical fie«i between iaii pMsma and said electrode at the 
surface of said substrate/is substantially ^ifon^v^ien said substrate is disposed on 
said chuck for processing 



9. The plasma processing system as /feciteol in claim 8 wherein said chuck is 
coupled to said electrode. 

10. The plasma processing system as recited in cl\im 8 wherein said chuck is an 
electrostatic chuck. 

1 1 . The plasma processing system as recited in claim 8 ^herein said impedance 
matching layer is bonded to said edge ring. 

12. The plasma processing system as recited in claim 8 wher^n said impedance 
matching layer is bonded to said electrode. 



13; The plasma processing system as recited in claim 8 wherein th^ length and 
position of said impedance matching layer with respect to said edge ringus adjusted to 
control said second impedance. 
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1\ The plasma processing system as recited in claim 8 wherein the impedance 
matching layer is formed from a material with a dielectric constant, wherein said 
dielectric constant is adjusted to control said second impedance. 

5 15. The plasma processing system as recited in claim 8 wherein the thickness of 
said impedanc\matching layer is adjusted to control said second impedance. 
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16. The plasma Processing system as recited in claim 8 wherein said electrode has 
an outer periphery thai is greater than or equal to the outer periphery of said substrate 
when said substrate is dr$posed^n said chiick for processing. 



o 
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17. The plasma processing system as recitdc^in claim 8 wherein said electric field 
produces a uniform sheath voltage at the surfacje/Of said substrate when said substrate 
is disposed on said chuck for processing. 

18. The plasma processing system as recited in claim 8 further comprising an RF 



power source that is coupled to said elect 
to supply RF energy to said electrode. 



L said RF power source being configured 



20 19. The plasma pressing sy^m as recitedVi claim 8 further comprising a heat 
transfer system for controlling the temperature of said substrate and said edge ring 
during processing, said heat transfer system including a first channel extending 
through said electrode to the interface between said chVck and said substrate, and a 
second channel extending through said electrode to the iMerface~between said 

25 electrode and said edge ring, said heat transfer system being configured to provide a 
heat transfer medium through said channels. 



30 



20. The plasma processing system as recited in claim 19 wherein said heat transfer 
medium is a helium gas. 

21 . A substrate pedestal for processing a substrate with a plasma, comprising: 
an electrode for generating an electric field above said substrate,Wd electrode 

having an outer periphery that is larger than an outer periphery of said substrate; 
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^Nichuck for holding said substrate during processing, said chuck being 
disposed on a^Qp-surface of said electrode; 

an edge ring forsMelding said electrode'ana'said chuck from said plasma, said 
edge ring being disposed above sald^lecjrode, said edgfering having a first portion 
and a second portion, said first portion/benig^confi^r/fQ to surround the edge of said 
substrate when said substrate is held^by said chu£ksfbr processing^aid second portion 
being configured to surround the edge of sai^nuck^ie^n said second portion is 
disposed between said electrode ind said/Substrate during processing; and 

an impedance matching laYerdisposed between said edge nhgand said 
electrode, said impedance matching layer being configured to control an s hnpedance of 
said electric field through said chuck, said edge ring and said substrate, said 
impedance being arranged to affect said electric field to improve processing \ 
uniformity across the surface of said substrate. 
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